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ABSTRACT: 

An impact polypropylene composition comprising: (i) isotactic potypropytene; and (0) a 
copolymer of ettiyiene and an alpha-oiefin comonomer having 3 to 6 carbon atoms, said 
copolymer (a) havmg a density of about 0.87 to about 0.90 gram per cukxc centimeter and a 
crystallinity in the range of about 20 to about 35 percent wdght based on the waght of the 
copolymer and (b) bang present In the composition in the range of about 20 to about 50 percent 
by weight based on the weight of the polypropylene. 
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€) Impact polypropylene. 



® An impact polyprepylene composition compridng: 

(i) isotactic polypropyiens; and 

(ii) 8 copotymsr ot ethylene and an alpha-olefln comonomer having 3 to 6 carbon atoms, said 
copolymer (a) having a density of about 0 J7 to about 0^ giam per cubic centimeter and a crystalfinity in 
the range of about 20 to about 35 percent by weight based on the weight oi the copolymer and (b) being 
present In the composifion in the range of about 20 to about 50 percent by weight based on the weight of 
the polypropylene. 
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IMPACT POLYPROPYLENE 



Technical ReM 

This invention relates to an improved version of impact polypropylene. 
BacKgiound Art 

Impad poiypropylene is widely used in such appEcations as appliances, automobiles, funuture. and 
10 luggage. It is generally a blend of Isotadic polypropylene with ethylene/propylene or 
ethylene/propytene/diene nitibers or a similar combination prepared in situ. The mbber modifier overcomes 
the tow temperature brlttleness and the tack of impact resistance of the isotactic polypropylene. However, 
when the polypropylene is motfified with an amorphous rubber» It experiences a severe stress whitening or 
blush on impact e.g.» when an ot^ made of this Impact polypropylene is struck, a white disooloratton 
15 appears. This is obviously undesirable as it limits the appOcatkms of the impact polypropylene. 



DisdosuTB of the Invention 

a An object of this inventkm. therefore. Is to provkJe a polypropylene, which exhibits much reduced 
blushing together with high impact resistance. 

Other objects and advantages will become apparent hereinafter. 

According to the present invention, tlie above object is met by a composition comprising the foltowing 
components: 
25 (i) isotactic polypropylene: and 

a copolymer of ethylene and an alpha-olefin comonomer ha^g 3 to 8 carbon atonts, saU 
copolymer (a) having a densify of about' 0.87 to about 0.90 gram per cubic centimeter and a crystallinity in 
the range of about 10 to about 30 percent by weight based on the weight of the copolymer and (b) being 
present in the composition In a range of about 20 to about 50 percent by w^ght based on the weight of the 
30 polypropylenB. 



Dgtailed De^ription 

as isotactic poiypropylene homopolymer can be prepared by the process descnlied in United States 
patsm 4.304.891, Issued on December 8. 1981. which is incorporated by reference herein. The homo- 
polymer preferably has a melt flow in the range of about 1 to about 20 and xylene solubles in the range of 
about 2 to about 6. 

The ethylene/alpha-olefin copolymer is the result of tfie copolymerization of ethylene and an alpha- 
40 olalin comonomer having 3 to 8 carbon atoms. It can be prepared by tiie prooesees described In European 
Patent Application 0 120 501 and 0 120 503, both published on October 3. 1984 and incorporated by 
reference herein. The dmisity of the copolymer is in the range of about 0JS7 to about 0.90 gram per cubic 
centimeter. The portion of the copolymer attributed to the alpha-olefin comonomer is in the range of up to 
about 40 mole percent based on the total number of moles In ti» copolymer and is preferably in the range 
45 of about 7 to about 30 mole percent The balance of the copolymer Is based on ethylene. The prefenred 
comonomsrs are propylene, l-butena. 1-hexene. and 1-octane. The portion of the copolymer based on 
comonomer is in the range of about 15 to about 60 percent by weight based on tite weight of the 
copolymer, and is preferably in the range of about 20 to about 45 percent by weight These -ethylene/alpha- 
olelin copolymers are considered to be soft polymers because they are semi-aystalfne. The crystallinity is 
S9 in ttie range of about 20 to at»ut 35 percent by weight The copolymer has a n\elt index in the range of 
about 0.1 to about 10 grams per 1 0 minutes and preferably in the rar^e of about 0.3 to about 1 .0 gram per 
10 n^utes. Melt index is detemilnad by ASTM 0-1238, Condlfion E It is measured at 190* C. The isotactic 
polypropylene and the ethylene/alpha-oiefin copolymers am, of cour^. not reactive whh one anotherl 

Subject composition can be prepared either by physical blending or in situ incorporation of (he 
copolymer in a polypropylene matrix. The proportion of etiiylens/alpha-olefin'CopolymBr can be in tt)e range 
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of about 20 percent by weight to about 50 percent by weight based on the weight of the Isotactic 
polypropylene. 

A typical blending technique is described as foliows: isotadic polyp/opytene is mixed (dry) with the 
ethylene/propylene copolymer and the dry mixture is extruded at about 200 'C and pelleted. Conventional 
s stabiGzers for the isotactic potypropylene and the ethytena/tsropylene copolymers are used. 

A typical irhsitu method is earned out in the following manner Isotactic polypropylene homopolymer is 
prepared in one reactor and is transferred to another reactor (or reactors) where the ethytene^ropytane 
copolymer is produced in the presence of the polypropylene homopolymer. The in-situ mixture is taken out 
of the re3Ctor(s). stabilized, and extruded at about 200* C and pelleted. 
10 Various conventional additivBS can be added in conventiona] amounts to subject oomposttions such as 
antioxidants, ultraviolet absorbers, antistatic agents, pigments, dyes, fillers including carbon black. sUp 
agents, fire retardants. stab'Gzers and smoke inhibitors. 

The invention is illustrated by the following examples: 

15 

Examples 1 to 6 



A polypmpylene homopolymer having a melt flow of 4.0 and xylene solubles of 3.5 is blended with an 
20 ethylene/propylene copolymer or an ethytenen*butene copolymer wherein the portion of the copolymer 

based on comonomer. propylene or l-butene. is present in amounts of 25 and 15 percent by weight 

respectively, based on the weight of the copolymer. The copolymer is present in the blend in an amount of 

15 to 50 percent by weight based on the weight of the polypropylene. The blend is extruded and palletized 

with the following stabiOzers: 0.125 weight percent caldimi stearate and 0.125 w^ght percent antioxidant 
s The pellets are injection molded into 125 mil specin^ens for evaiuatiort 

The Table sets forth the variables, i.e., the weight percent of the copolymer based on the weight of the 

composition: the density of the copolymer in gram per cubic centimeter; and the crystallinhy in percent by 

weight and the results. 

The tests used to obtain the results are as follows: 
so 1. The Gardner Impact (-30* C) test Is carried out according to ASTM O-3029. This test involves 

dropping a weight from a defined height onto an Injection mokfed disk* 125 mil thick, which has been 

preconcfitioned at -30* C. The results are given in inchi)Ounds (inch-Ibs). 

2. The 1% SFM (Secant Rexural Modutis) test is carried out according to ASTM D-780. The results 

are given in pounds per square Inth (pel). 
3S 3. The blushing (10 lbs) test is carried out as foDows. An injection mokled disk is used. The 

apparatus is the same as for the Gardner Impact test except that the failing weight (a steel bar) is 10 

pounds. The steel bar is dmpped on the disk. The (fisk is then aged at room temperature for 24 hours. 

Stress*whitening or blushing appears on the disk in, the form a circle. The extent of stress-whitening is 

defined by the diameter of the circle measured in fractions of an inch (in). 
40 4. CrystalGnity is measured by DHferentla] Scanning Colorimeter (DSC) using a Oupont 890 analyzer 

with a pressure DSC cell. 

Table 
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Examples 


Comonomer 


% 

Co-Pdiymer 


Density 
(Q/cc) 


Crystallinity 


Gardner 


1%SFhfl 


Blushing 






l%^wtl 


Impact 
(inch-lbs) 


(10 lb)On) 






1 


propylene 


30 


0.86 


<2 


>320 


110.000 


0.63 


2 


propylene 


15 


ojsr 


20 


20 


1^.000 


0.5 


3 


1 -butane 


30 


0.87 


20 


>300 


125,000 


0.4 


4 


1-butene 


50 


0.87 


20 


>320 


86.000 


0.0 


5 


1-butene 


30 


0.90 


35 


175 


120.000 


028 


6 


l-butene 


30 


0.92 


45 


20 


130.000 


<0.1 


7. 


1-butene 


30 


0.96 


89 


<10 


186.000 


0.0 



Melt flow is detennined in accordance with ASTM-163a 
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XyJena solubles are defined as the fraction that slays in Mluticn after the. polypropylene sample is 
dissoWed in hot xylene and the sohitlon is allowed to cool to 23*C. 



5 Claims 

1. An impact potypnopyisne composition comprising: 
(0 isotactic polypropylene; and 

(S) a copoiymer of ethylene and an alpha^lefin oomonomer having 3 to 8 cartson atoms, said 
10 copolymer (a) having a density of about 0.87 to about 0^ gram per cubic centimeter and a crystallinity in 
the r^nge of about 20 to about 35 percent by weight based on the weight of the copolymer and (b) being 
present in the compo^n In the rsnge of about 20 to about 50 percent by weight based on the w^ght of 
the polypropylene. 

2. The compo»tion defined in claim 1 wherein the molded product thereof exhibits a blush of at most 
fS about 0.5 Inch per 10 pounds. 

3. The composition defined in one orbolh of the dalms 1 to 2 wherein the portion of the copolymer 
based on comonomer is present in the range of about 15 to about 60 percent by weight based onihe 
weight of the copolymer. 

4. The composition defined in claim 3 wherein the portion of the ccpofymer based on comonomer is 
20 present in the range of about 20 to about 45 percent by weight based on the weight of the copolymer. 

5. The composition defined in one or more of the dalms t to 4 wherein the comonomer is 1-butene. 
8. The composition defined In one or more of the claims 1 to 4 wherein the oomonomer Is propyiene. 
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ABSTRACT: 

An impact polypropylene composition comprising: (1) isotactic polypropylene; and (ii) a 
copolymer of ethylene and an alpha-olefin comonomer having 3 to 8 carbon atoms, said 
copolymer (a) having a density of about 0.87 to about 0.90 gram per cubic centimeter and a 
crystaQinity in the range of about 20 to about 35 percent by weight based on the v\reight of the 
copolymer and (b) being present in the composition in the range of about 20 to about 50 percent 
by weight based on the weight of the polypropylene. 
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Descrfptlon 

• TTiis Invention relates to an improved ver^ of impact pofyprapylene. pailiculariy a product molded 
thsfefrom. 

6 Impact polypropylend is widely used in such appiications as appSanoes, automobitas, furniture, and 
luggage. It Is generally a blend of isotactic polypropytene with ethytone/propylene or 
ethylBna/pfopylene/diene nibbars or a similar comttnaiion prepared in situ. The rubber modifier oveicomes 
the tow temperature brittieness and the lack of Impact resistance of the Isotadte polypropytene. However, 
when -the polypropylene is-modlfied with an amorphous -rubber. -H experiences a severe stress whitening or 

10 blush on impact e g-, whan an object made of this impact polypropylene is struck, a white discoloration 
appears. Ihts Is obviously undesirable as hTimlts the appOcations of the Impact polypropylene. 

GB-A'2 080 658 and 2 063 278 dascritw compoat'ons for the production of cold drawn film. Said 
compositions comprise an ethylene^crolafin copolymer elastomer having a density of not more than 0.91 
g/cm» and at least one polymer selected from crystalline polypropylene and polybutene-l as essential 

IS components. 

EP-A-168 129 is directed to a polypropylene composition having superior clarity and good low- 
temperatureMmpact resistance and comprising crystairine polypropytene and ethytene-propylwie random 
copolymer ccmtaining at least 70 wt % of ethylene. 

An object of this invention is to provide a molded product of polypropylene, which exhibits much 
20 reduced blushing together wttti high impact resistarvre. 

Other objects and advantages will become apparent hereinafter. 

Aooonffftg to the present invention, the above object is met by a product molded from a composition 
comprising the following components: 
(i) isotactic polypropylene; and 
25 & copolymer of ethylene and 1 -butane, said copolymer (a) having a density of about OJST to about 
0.80 gram per cubic centimeter and a crystaHlnlty in the range of about 20 to about 35 percent by weight 
based on the vvelght of the copolymer and (b) being present in the composition In a range of about 20 to 
about 50 percent by weight based on the weight of the polypropylene. 

Isotactic polypropylene homopolymer can be prepared by the process described in US-A-4,304,891. 

30 The homopolymer preferably has a melt flow in the range of about 1 to about 20 and xylene solubles In the 
range of about 2 to about 6. 

The 6thylene/1-butene copolymer can be prepared by the processes described in EP-A-120 501 and 
120 503. The density of the copolymer is in the range of about 0£7 to about 0.80 gram per cubic 
centimeter. The portion of the copolymer attributBd to the comonomer (1-^ne) is In Ihe range of up to 

as about 40 mole percent based on the total number of moles In the copolymer and is preferably in the range 
of about 7to about 30 mole percent The balance of the copolymer Is based on ethylene. The portion of the 
copolymer based on 1-butene is in the range of about 15 to about 60 percent by weight based on the 
weight of the copolynter, and Is preferably in the range of about 20 to about 45 percent by vireight These 
ethylene/1 -butene copolymers are considered to be soft pdymers because they are semi-crystalline. The 

40 crystallinrty is in the range of about 20 to about 35 percent by w^ght The copolymer has a melt Index in 
the range of about 0.1 to about 10 grams per 10 minutes and preferably in the range of at)out 0.3 to about 
1.0 gram per 10 minutes. fAe\[ index is determined by ASTM D-1238. Condition E It is measured at 180* C. 
The isotactic polypropylene and the ethylenan-butene copolymers are, of course, not reactive with one 
another. 

45 Subject composition can be prepared elthsr by physical blending or In situ Incoiporation of the 
copolymer in a polypropylene matrk. The proport'on of ethylens/1-butene copolymer can be in the range of 
about 20 percent by weight to about 50 percent by weight based on the weight of the Isotactic 
polypropylene. 

A typical blending technique is described as follows: isotactic polypropylene is mbced (dry) with the 
so ethylene/l-butene copolymer and the dry mixture is extruded at about 200 *C and pelleted. Conventionai 
stablfizers for the Isotactic polypropylene and the ethylene^-butene copolymers are used. 

A typncal irvsrtu method Is carried out in the following manner isotactic polypropylene homopotymer is 
prepared in one reactor and Is transferred to another reactor (or reactors) where the ett)ytene/l-butene 
copolymer is produced in the presence of the polypropylene homopolymer. The lr>-^ mbdure Is taken out 
S5 of the reactor(s). stabilized, arid extnided at about 200*C and pelleted. 

Various conventional additjves can be added in conventjonal amounts to subject compositions such as 
antioxidants, ultraviolet absortiers, antistatic agents, pigments, dyes, fillers including carbon black. sOp 
agents, fire retardants. stabifizers and smoke inhibitors. 
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The invention Is Illustrated by the following examples: 
Examples 1 to6 

5 A polypropylene hcmopolymBr having a meK flow of 4.0 and xylene solubles of 3.5 is blended with an 
ethytena/propyiwie copolymer or an ethylene/l-butene copdymer wheron the portion of the copolymer 
based on comonomer. propylene or l-butene, is present in amounts of 25 and 15 percent by weight, 
respectNely. based on the v/eight of the copolymer. The copolymer Is present in the blend in an amount of 
15 to 50 percent by weight based on the weight of the polypropylene. The blend lis extiuded and pelletized 

ro with the following stabiGzers: 0.125 weight percent calcium stearate and 0.125 weight percent antioxidanl 
The pellets are Injection molded Into 3.175 mm (125 mil) specimens lor evaluation. 

TTie Table sets forth the variables. i.e., the weight percent of the oopolynier based on the we^ ol the 
composiliDn: the density of the copolymer In gram per cubic centimeter; and the cryslallinity in percent by 
weight, and the results. 

15 The tests used to obtain the results are as follows: 

1. The Gardner Impact (-30*0 test is carried out according to ASTM O3029. This test involves 
dropping a weight from a defined h&ght onto an injection molded di^. 3.175 mm (1^ mil) thick, which 
has been preoondittoned at -30* C. The results are given in cnrv-kg ftnch-lbs). 

2. The 1% SFM (Secant Rexural Modulus) test is carried out according to ASTM 0-790. The results are 
20 given in MPa (psi}. 

• 3. The blushir^ [4.53 kg (10 lbs)] test is carried out as follows. An hijection molded disk is used. The 
apparatus is the same as for the Gardner Impact test except that the falBng weight (a steel bar) is 4.53 
kg (10 pounds). The steel bar is dropped on the disk. The disk is then aged at room temperahire for 24 
hours. Stres&^ttening or l)lushing appears on the disk in the form a circle. The extent of stress- 
25 whitening Is defined by the diameter of the circle measured in fractions of a cm (in). 

4. Crystaliinity is measured by Differentia) Scanning Cotorimeter (DSC) using a Dupont 890 analyzer with 
a pressure DSC cell 
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Blushing at 
4.53kg cm (In) 


1.60 (0.63) 
1.27 (0.5) 
1.02 (0.4) 
0.0 (0.0) 
0.66 (0.26) 
<0.25 (<0.1) 
0.0 (0.0) 
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Qardner Impact 
cm-kg (Inch-lbs) 


>368 (>320) 
23 (20) 
>345 (>300) 
>345 (>320) 
201 (175) 
23(20) 
<12(<10) 


= ? 




Density 
(B/cc) 
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Comonomer 


propylene 

propylene 

l^butene 

1-butene 

1-butene 

1-butene 

1-butene 
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MaR flow (5 deternilnsd In accordanoe with ASTM*163a 

Xylene solubles are defined as the fraction that stays in solution after the polypropylene sample is 
dissolved in hot xylene and the solution ts allowed to cool to 23' C. 

s 

Claims 

1. Product molded from a composition comprising: 
0] isotactic polypropyfene; and 
• fo (ii) a copolymer of ethylene and 1-butene. said copolymer (a) having a density of about 0^ to 

about 0.80 gram per cubic centimeter and a crystaHinity in the range of about 20 to atxiut 35 percent 
by weight based on the weight of the copolymer and (b) being present in the composition in the 
range of about 20 to about 50 percent by weight based on the weight of the polypropylene. 

fs 2. The molded produd defined in daiml. which e)diibtts a blush of at most about 1.^ 

4^ kg (10 pounds). 

a The molded product defined in one or both of the claims 1 to 2 wherein the portion of the copolymer 
based on 1-butene is present in the range of about 15 to about GO percent by weight based on the 
20 weight of the copolymer. 

4. The molded pnxiuct defined in claim 3 wherein the portion of the copolymer based on 1-butene is 
present in the range of about 20 to about 45 percent by weight based on the weight of the copolymer. 

25 Revendicatlons 

1. Produit mouie h partir d'une composition comprenant : 
(]) un polypri^l&ne isotactique ; et 

(11) un copotyrn^ d'ethyl&ne et de 1 -butane, ledit oopoiym^re (a) ayant urie masse volumique 
30 d'environ 0,87 k environ 0,90 g/cm^ et une cristalllnitd oompnse dans tlntervalle d'environ 20 k 
environ 35% en poids. sur la base du poids du copolym&re, et (b) €M pi^nt dans la composition 
en une quantity comprise dans rintervalie d'environ 20 & environ 50% en poids. sur la base du 
poids du polypropylene. 

3S 2. Produit moutS sulvant la revendication 1. qui pr^sente un voile d'au plus environ 1.27 cm (0^ in) pour 
4,53 kg (10 lbs). 

X Produit mould suivant Tune, ou bien I'urie et Tautre. des revendicalions 1 et 2. dans lequst la portion du 
copolym^re h base de 1-butine est presente en une quantity comprise dans rintervalie d'environ 15 a 
40 environ 60% en poids, sur la base du poids du copolym^ra. 

4. Produit mould suivant la revendication 3, dans lequel la portion du copolym^re base de l-but&ne est 
prdsente en une quantity comprise dans rintervalie d'environ 20 ft environ 45% en pdds. sur la base 
du p(rids du oopotymfere. 

PatentansprOche 

1. Produkt. geformt aus einer Zusammensetzur^, die umfa5t 
(j) isotaktisches Polypropylen und 
50 (ii) ein Copolymer von Ettiylen und 1-Buten. das (a)'eine I^chte von etwa 0,87 bis etwa 0,80 g/cm^ 

und eine Kristallinltat im Bereich von etwa 20 bis etwa 35 Gew.-%, bezogen auf das Gewicht des 
Copolymers, hat und (b) in der Zusammensetzung in einer Menge von etwa 20 bis etwa 50 Oew.'%, 
bezogen auf das Gewicht des Polypropylens, vorO^ 

ss 2* Foimprodukt gemSB Anspnich 1. das ein Antaufen von hSchstens ehiva 1,27 cm (0,5 inch) pro 4,53 kg 
(10 pounds) zetgl 

3^ Fdrmprodukt gemSB einem oder beiden der AnspiOche 1 tus 2, worin der Anteil des auf 1-Buten 
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bassrendsn Copotymers tm Berelch von elwa 15 tas etwa 60 Qew.-%, bozogen auf das Gewicht des 
Copotymers. voiiiegt 

Fomtprodukt gem^ Anspruch 3. worin der Anteil des auf l-Buten baslerenden Copoiymers tm Bereich 
von ehva 20 Ins etwa 45 Qow.-%, bezogen auf das Gawicht cfes Cdpotymers, vorfiegL 
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TAPE YARN OF POLYESTER/POLYPROPYLENE RESIN BUEND AND CARPET BACKING WOVEN THERE- 
FROM 



Raid of the Invention 



This invention relates to tape yams suitable for weaving, comphsing a resin blend of polyester and 
"propytena polymer components, wd carpet bacicings woven from such'yams. The lnventioh also relates to 
a resin bland suitable for manufacture of tape yams and a process for producing (he yams. 



Background of the Invention 

w 

Manufacture of tufted carpets normally involves tufting a' primary backing followed by washing, dying 
and'drying the tufted backing and then subjecting the same to a finishlng'operatidn. • 

Tufting usually is accomplished by inserting reciprocating needles threaded with- yam through the 
IS .primary backing to form tufts or loops of yam. Loopers or hooks, typically working in timed relationship with 
the needles, are located such that the loopers are positioned just above the needle eye when the needles 
are at an extreme point in their stroke through the backing fabric When the needles reach that point, yam 
is picked up from the needles by the toopers and heU briefly. I^ops or tufts of yam result from passage of 
the needles back through the- primary backing. This process typically is repeated as the loops nnove away 
20 from the loopers due to advancement of the backing through the needling apparatus. If desired, -the loops 
can be cut to form a cut pile; for example by using a looper and knife combination in the tufting process. 
Alternatively, the loops can remain uncut. 

Primary backings for tufted carpets are typically woven or nonwovan fabrics made of one or more 
natural or synthetic fibers or yams such as jute, polypropylene, polyethylene, poly^mides. polyesters and 
25 rayon. Rims of synthetic materials, such as polypropylene, polyethylene and ethylene-propylene 
copolymers, also can be used to form a primary backing. 

The tufts of yam inserted in the tufting process are usually held in place by untwisting of the yams as 
wall as shnnkage of the backing. In the finishing operation, the back side or stitched surface of the backing 
usually is coated with an adhesive, such as a natural or synthetic njbber or resin latex or emulsion or a hot 
- 30 melt adhesive, to enhance locking or anchoring of tufts to the backing. Use of such adhesivas also improves 
dimensional stability of the tufted carpet resulting in more durable carpets of improved skid and slip 
- resistance. The tufted- carpet often is hirther staUlized in the.rmishlng operation by laminating a secondary 
backing, for example a thermoplastic film or a woven or nonwoven fabric made from polypropylene, 
polyethylene or ethylene-propylene copolymer or natural fibers, such as jute, to the primary backing. The 
3S adhesive used in the finishing operation tx)nd5 the pnmary backing to the secondary 

Carpet backings woven from polypropylene yams are well known and widely used commercially. An 
example of such a backing is disclosed in U.S. Patent 3.110305 to Rhodes, issued November 19. 1siS3. 
which is directed to backings woven from yams of flat rectangular, cross-section of thennoplastic resins, 
including polypropylene, for tufted carpets. Manufacture of such yams and use of the same to manufacture 
40 woven carpet backings is disclosed in U.S. 3.503.106. issued March 31. 1970, to Port et al.. directed to 
extmsion of thermoplastic resins to form a film-like web. orienting the film by stretching, slitting the oriented 
films into tape or ribborWIke yams, folding the tapes, calendering the folded tapes and then feeding the 
tapes to a loom for weaving. Such flat, rectangular yams are often referred to as tape or ribbon yams. 
For some end uses, backings woven from polypropylene tape, yams have found limited use. In 
4S automotive carpets, woven polypropylene backings have limited utility because molding of the carpet to 
automotnle interior surfaces often is conducted above the melting point of polypropylene or at temperatures 
Fiigh enough' to cause stretching of polypropylene yams and loss of dimensional stability. Woven poly* 
propylene backings are not favored for use in carpet tile for similar reasons. When carpet bles are adhered 
to suriaces using hot melt adhesives. heating to activate such adhesives often is perfonned at temperatures 
so high enough to cause stretching of the backing yarns such that dimensional stability is sacrificed. 

For automotive carpets, carpet bles and other carpet structures to be exposed to temperatures above 
the melting point of polypropylene or high enough to cause stretching of polypropylene yams, backings 
woven from other materials are known. However, higher melting materials pose other difficulties. Woven 
polyester backings for ^tomotive carpets and carpet tile have been proposed. Polyester yams can 
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• however. tmOdnBS wo«n-fron. po.yestBr.tapa ya|ns su d^'°r ^, ^^..^ 

because the yams are brftde and abrasive such that substantial deiiecnon an 
and yams occurs during tufting rBSuBing «n poor ^"J- polypropylene backings tor ca^iets and 
U.S. Patent NO. 4556,602. Issued December 3- ^^'^J^^CSUylene. P^terably ot nylon, 

,0 UhpolypmpylenByamstolaadtodifficuttlesinhy^^^^^ 

•■ ■ tionwo^n-polyester carpet baddngs also have been P^P^^ Ho^-evar. their random 

• backings. overcome me high temperature Ilmitajons ^y^^^^^JS^'^;^^ wHh woven 

■ 16 • including- those of polypropylane. ^ w-i^'nadrahifi to Drovide yams and carpet backings 

■ sMIied in the art hom the following dascripBon and cWms. ^ _ ^ . . ^ ^ 

are lneomprtble.bem9 present .n the ^peya^as aw ^ ^ 

retafively higher melt viscosity, molten ^Zo^TtS^^ by conveatior«l 

thickness and S=f sibiBty capable 

rS^Sht^plSSingX^^s^- 
'^TH^^^^T /SSoruw backings Le v-eli suited lor use In a variety of carpet smaSures 
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temperature pmcessabllity and tuftabl&ty by needling are not addressed. 

U.S. 3.579.609. issued May 18. 197t..to Sevenich. Is directed to improving flex resistance of poly- 
(ethylane terephthalate) films used as packaging and magnetic recording tapes by btandlng minor amounts 
of fusible, heat stable polymers of mono-alpha olefins witfi the polylethytene terephttialatB). According to 

5 "the patent, 2-40 weight percent- olefin polymer can be used although there Is no advantage to adding more ■ 
than about 15 weight percent Polyethylene, polypropylene, polybulylene. poly'4-methyl pentene and 
polytetramelhylene oxides are said to be most- effective for improving flexibility in poly(ethylenB terepb- 
thalate). It also Is -reported that the Improved film appears to consist of elongated globules 0.1-5 microns 
thick by !^!^. of polyethylene imbedded In ttte polyester and ttiat Ihe re^ns ae 

ro incompaliWe. • • 

U.S. 3.604.196. Issued September 14. 1971. to Prevorsek et al.. is directed to fibers of up to 4 denier 
for use in making apparel fabrics. The fitters are composed of -blends of Incompatible polymers In which 
one or mors polymer species is dispersed In a matrix of another species, specifically disclosed polymer 
blends being 50/25/25 and 40/30/30 polycaproamide/poly(ethyl6rw terephthalate) /polypropylene. 70/30 

15 polycaproamide/polylethylene terephthalate). and 3S/65 .polycapraamida'poiypropyleqe. Yams according to 
the patent exhitMt irmgular crimp and consist of a multitude of fine fibers of varying denier averaging 4 or 
less. The yarns are said to be sui^Ie for stretch-type apparel.- Other disclosed utilities are in draperies, 
upholstery, carpet insulation and linen-like textiles. The fine fibers are produced by subjecting a spnttable. 
elongated structure composed of a blend ^ the incompatibte potyrriers to a roiling pressure down the 

20 length against one crosswise direction of the elongated structure maintained in semiamorphous state by 
maintaining temperature below the glass transition temperature of at least one of the bland components, 
and subjecting the semiamorphous structure to a transverse force gradient, such as by twisting, flexing, 
rubbing or tearing, to spBt.the structure longitudinally into fine fibers. 

U.S. 3.705.074 Issued December 5. 1972, to lamb et al., is directed to high bulk, soft yams from 

.25 monbniaments for use in apparel fabrics and discloses longitudinally oriented film or monofil consisting ' 
essentially of. and prepared by extruding. 50-90 percent fiber forming polymer selected fnm polyamides.' 
polyesters and polyolefins or a mixture thereof and 5-50 percent polyester having a molecular weight too 
low for fiber strength. The low molecular weight polyester component has a reduced .viscosity in metecrasol 
ofai-0.35dl/g. 

30 U.S. -3,707.837. issued January 2. 1973. to Gibbon ts directed to a process for fibrillaling fibrillatable 
tape at throughputs above 500 feet per minute to produce yams of rQlatively soft handle, high tenacity, 
good cover, desirable luster and excellent printabillty having utility in knitting, weaving and tufting. The 
disclosed process, said to be appQcabte 'to any fibrillatable tape, comprises subjecting a braveliinQ, 
Hbriltatable tape under tension of about 0.0542 grams per denier to the action of at least four fluid twisting 

35 means, such as a fluid jet wherein the direction of twist imparted to the tape is compistety reversed 
between adjacent tvyisting means^ Prior-' to twisting.' the tape is hot dravm to a dravr ratio of about 3^.2 at 
about 80-140' C, then subjected to a temperature of about 120-230*0 for about 0.01-0.2 seconds, 
preferably to achieve a drav/ ratio of about 4-5.5. Rbrillation of tapes by other means, including contacting 
with a grooved roller, passage over a stationary brush or similar shredding means, piercing In a plurality of 

40 . points and passing through a zone of high turbulence also is disclosed. 

Preferred tapes in the process jo\ Gibbon are said to comprise poly(ethylene terephthalate). and blends 
thereof vnth about 0.1-25 percent by weight' incompatible polymer, based on weight of the poly(etttylene 
terephthalate], are disclosed. Preferred incompatible polymers are said to be polypropylene and polyethyl- 
ene with the. former being most preferred. The polypropylene must be finely dispersed throughout the poly- 

45 (ethylene terephthalate) according to Gibbon, such dispersion being facilitated by use of poly(ethytene 
- terephthalate) and polypropylene of about equal viscosities. -The patent discloses that good dispersion is 
achieved by mixing and extruding :at high temperature through a slit die poly(ethylene terephthalate) having 
intrinsic viscosity of about 0.45-0.75 containing about 05-5 percent polypropylene, by weight of poiy- 
. (ethylene terephthalate). having a melt flow rate, according to AST1\A D-123& 62T, Condition B or L of about 

so 8-22. at an extaision temperature of about 280-300* C via a pack that imposes a shear force of about 60- 
150 reciprocal seconds for about 1;2 seconds. 

Canadian Patent No. 960012; issued December 31. 1974. to Gibbon discloses fibrillating fibrillatable. 
0.002-0.005 Inch thick tapes of at least 90 weight percent poly(ethytene terephthalate) that have been drawn 
as described In the above-discussed U.S. patent to Gibbon. Blends of poly(ethylene terephthalate) with 

55 about 0>5 percent polypropylene, by weight of po)y(ethylene terephthalate), wherein the poly(ethytene 
terephthalate) intrinsic viscosity is about O.4O-0.80 and polypropylene melt flow index, according to ASTM 
D-1238 62T Condition E or l^'is about 8-22, and extrusion of such a blend as in the U.S. patent to Gibbon 
are disclosed. Advantages and utility of yams also are as disclosed in the U.S. patent to Gibbon. Blends of 
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polWethylenB terephthalate) and polypropylene as described In ttie U.S. paterrt to Gibbon a^ ^ disdosed 
4066003. issued July 19. 1977. to Uwder et al.: U.S. 4.123.49D. .ssued October 31. 197B. to 
Sin: 8n^S4!r79375. iued DBcemb8,.25.V1979. to Gibbon, all of which are di^ctod to fibnllated 

5 "^Sf 4?68%1SS'jlary-.il. 1083. '^Mi^^ et d^closes. o?1entod..li.ms. ..or use as.paper 
subi^ S a^ and SUta, ribbon bases, in. hioh speed ^.rinfing .ap|^ons .sje*te 
SsiJamwfic raSng tape packaging , laminates and identity cards, compns.ng linear polyester and 
^^0 peS br^M ofpS^of at least one olefin polymer (e.g.. polyethylene.. polypropylene. 

„ TTSuted polyolefin. AccordiHg tb-lhe patent. meV«rto.q»laled pol^^^^^^ " """^^ZT^ 
the oiefin polymer In-the. polyester, hereby .avoldlno. streaks of dear °«^' ^ 

■r: SSopLque or translucTnt oriented.films prepared-from linear. polyestBr/btefin polymer blends laclong 

.... *e^^^~2;1i,ot,er «,.t9B5. to ^ et ai'.. ts d^cted.to ti«»«^.«b«. l^^^ 
•« maWria n&,woien-.fibrous webs.- compiisino first and.second polymer.compor«nt8 of .generally similar meH 
itSrieSrfirsl component is at least^partially an«»p»»u9..but crystaUizabl?.. at a ^mper^re 
.taiSJr^ point of .he second component Representa!i.ve P0^«^"'"?~«r.^«"^t''^"5^ 
terephltalateVpolypropylene and poly(emylene terephthalate)/po!yam,de.,Proportons.oI the 

'"mmnnnents ranae from '40"60"tD 6W0 volume; percenL- • . ; • ■; .» ■ ;• ; 

^ "^SSfraf'^ Bastomeis and Plastcs, 18. October. 1985. pages ^J^^^fl^^J^^^ 
V sua! w ,„echan^ra5iy"5Sd» pTm^ ^. compression.iTU.ld«J ptacques of of 
S eSJe WephlSalSrand polypropylene In various p«,portions. r»bo9. that both res«« »e gefu ^ 
-v;°ile3.and:.hi«>«) blends of poly(emylene ^^^^^^^ ^^So stcHs 
.•iv.bottlas and concluding that.spBdiiC:.:Compositions may be...8ttractve in '«'!«««L"^P;.=^°^^^^^^ 
geSIxtiles: The-autho^ report with respect to mechanical ^^^^^•'^J^^^^'^^S^^^^^ 
. Se aile;of-<nb(tures«eh»ior-. suggesting that {he -two. polymers , are pppriy {«'.«ak!y).^°'^«?. .^^f^ • 
- Stf2^S..«t»vrespecttowateri«rn,eation.^ 

' 'Tlwie th'esa oatenls and. fte pubBcalion describe various blends containing a polyeflsr cqinpoA^nt and 
a poClZ-Snet^ludln pmpylene polymers, nether t^e Pf (^^^'-^ 
poLer blends-according to this invertbon nor tap? yams comprlsing..the same is taught .or 9«gested. nor 
TZ, oTsS. yams in v«n,en carpet backings of good dimendonaJ.stobiniy, high temperature process- 
ability 'and toftabHity by needling. • 
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Summary of th&.invBntion 



■ • Brisny. the yams of this Invention are characterized by substantially naU rectangular »oss-s^on and 
• comprise a resiLs.blefld comprislnB a poly(ethylene terephthalale) component having d«pe^ J;^^™'" 
17 to about 43. percent. by we^W of the poly<Bthylerie terepMhalate component of a substantially 

• "^rsrpi^Tbr.'Xss'-^^^ 

poly(ethylens lerephthalate) compinenl having intrinsic -viscosity of .. about 0..7 ^ Jbotn 1;0 
4S chloraplwnol, according to AS™ D-2fl57., and aboul17 tP about 43 percent by weight of the PoWelhytene 
SS^ponlit. of a substansaily crystalline propylene polymer componem a^mell flow 
STof abJ 2 to about IB g/tt minutes. acconJIng to ASTM l>1238 Condition U sue -"'xture being 
^siSTfme of wator; (b) extn«linfl the molten mixture through e film die onto a « ^ oban a 
Tuenched Rim of substantiaHy unltom, thickness: (cy stttlinB the quenched «"'a'°"9'e length mto a 
» pluraliw of taoes: and (d) drawing the tapes lengthwise at a draw ratio of about 4:1 to about 55.1. 

prodded accortfmg to the present invention are woven carpet '«^""=» J^f^* 

• structures and. in parttaular. woven primary backing fabrics well suited for use m tufted '^^^'^ 
: . a»pel«eandautomotivecarpets.7hecarpetbackin9.fabricscomprisewovenwarp^fi^^ 

aJof which comprise yams of substantially flat ractahgular cross-section "™P"^'"9 « "^'^ ^ 

S5 components comprising a poly(ethylBne terephthalate)- component having f«f '^^'J^^.f f^^^ 
abour43 percent by weight of the poly(ethylene terephthalate) component of a substantially, ctystaffine 

''TTfaETmtoSt mis imrention provides a resin blend comprising a poly(ethylene terephthatate) 
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componsnl having intrinsic viscosity o1 about 0.7 to about 4.0 dl/g in o^hlorophenoi according to ASTM 0- 
2857 and aljoul 17 to about 43 pareent by weight of the polyCethylone terephthalaie} component of a 
substantially crystalline propylene polymer componeftt having a melt flow rate of about 2 to about 18 g/10 
minutes according to ASTM D-J238 Condition L • • 

5 

Detailed Description ot m e invention 

10 In greater detail, the yams of this invention are characterized by substantially flat rectangular cross* 
section of substantially uniform width and thidmess along the length off the yam.. The yams are composed 
primarily of a *poly(ethyl8ne terephthalato) component and also contain .a minor amount of a substantially 
crystalline propylene component which is effective to allow the yams to be easily penetrated by tufting 
.needles used in carpet manufacture without excessive splitting and fibrillation and without substantial loss of 

rs desirable yarn properties, such as stiffness and dimensional stability, imparted by the poly(ethylene 
- ■ terephthaiate) component 

The' poly(ethylene terephthaiate) and propylene polymers are immiscible, as indicated by thermal 
analysis showing two disdrete melting point peaks, and are believed to be present in the yams- in the form 
of a matrix or continuous ' phase, of the -.polyiethyiene ' terephthaiate) tcomponent . having, a dlscontin^ 

20 phase of the propylene polymer component finely and substantially uniformly distributed therethrough. 

The .po]y(ethylene terephthaiate) component used in preparing the invented yams is an intermediate 
intrinsic viscosity resin of the type dommonly used in packaging and liquid container appDcations. The poly- 
(athyiene terephthalatB} component preferably is a homopolymer poty(ethylene terephthaiate) although poly* 
(ethylene terephtha!ato)KlominatBd copolyesters containing minor amounts of copoiymerized acid or. glycol 

25 ' components or blends with other polyesters can be utilized provided that the copolyesters or blends exhibit 
suitable intrinsic viscosities and yam properties. The poly[ethytene terephthaiate) component can be 
prepared by kr^n techniques. Commonly, terephthallc acid or a derivative thereof is esterified or trans- 
esterified by reaction wi^ ethylene glycol Blends of virgin pofy(6thytenB terephthaiate) component with 
recycled resin from the invented process, e.g. edge trim, or regrind from poly(Bthylene terephthaiate) liquid 

30 containers. e.g. soft drink bottles, also can be used. Propylene polymer content of recycled edge trim and 
. intrinsic viscosity losses in the poty{6thyiene terephthaiate} component thereof as well as in bottle regrind 
resin must be accounted for in selecting the amount of recycle or regrind to be used. 

Suitably, intrinsic viscosity of the poly(eti)ylene terephthaiate) component ranges fmm about 0.7- to 1 
di/g in o-chlorophenol. determined^ according :to ASTM D-2B57. Higher intrinsic viscosity poly(e1hylene 

35 terephthaiate) resins are more difficult to process by extnjsion and extnidsd films of such re^ns are less 
tractable than films of tower intrinsic viscosity resins such that slitting thereof into tapes is difficult Poly- 
(ethylene terephthalates) having intrinsic visccbty below about 0.7 dl/g are not suitable because they 
provide insufficient strength to yams prepared therefrom for carpet backing applications. Further, hydrolysis 
of such resins during processing lowers molecular weight thereof with accompanying processing difficulties 

40 and losses in final product strength. Intrinsic viscosity of the poly(ethytene terephthaiate) component used In 
preparation of the invented yams can decrease by up to about 0.15 dl/g wt^en processed as In the invented 
process. Preferably, the poly(ethylene terephthaiate} component h^om which tiie invented yams are 
prepared have intrinac viscosrtes of about 0.75 to about 035 dl/g in o<hloropheno! according to ASTM D- 
2657. as the same exhibit delsrable meit processibiiity for film extrusion and tape manufacture according to 

45 . the present invention, and are of high enough intrinsic viscosity to withstand some toss of molecular weight 
strength during processing such that yams prepared from such resins in combination with effective amounts 
of propylene polymer component exhibit desirable yam properties, including tensile strength and elonga- 
tion. 

Suitable poty(ethylsne terephthalates) are commercially available. Examples include intenmediate intrin* 
50 sic viscosity grade polyesters available from The Goodyear Tire and Rubber Company under the name 
Cieartuf Polyester. 

The propylene polymer component used in preparing the invented yams is a substantially crystalline 
propylene homopolymer or copolymer of propylene with minor amounts, e.g.. up to about 30 mole %, of 
one of more copolymerizable alpha-olefins such as ethylene, -butene-l and penteiw-1. Such propylene 
55 polymers are commercially available and typically prepared by polymerizing propylene or propylene and 
comonomar(s) in the presence of heterogeneous catalysts comprising a transition metal halide component 
e.g.. a supported or unsupported titanium chloride composition, and an organometalfic component. e.g. an 
aluminum alkyt or alkyi aluminum chloride, at elevated temperatures and pressures and often in the 
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preS pmpylen^ polymer componanl Bcco«flng to tha p«ent uwenton .s substantially crystallme 

■ -ES SSly l^ng In thin spots from tfta-tesinDUS blends. ^^"^^'^' "'Z^^l 
.^•7oT«tor ^rSty. efl-h^ng mett Row mlBS below about 2 9/IO mimitss. a» more- difficult to 
" 2Sn t S JlerephLate,-^^^^^ and give-extruded fl^s ^ J'J 

-■ poorly sdted for use accordingto the inversion. Degradaton 

• - So poising may result fn mehltow rata increases I0 up -to -about two -times mal of fbev^ng 

mSL^melt viSslty propyJiinei»lymet components, e-o- those .^tt, melt ftowrrates above about 18 
^?lS,"lde inlclem merstrengm lo.the resinous bland dunng film exmuaon.and «suli In 
weak films witt^ tfiin spots and noft^JnHorm thickness, 1 „ / il; . «i. -Hn 

Prefembly ■ the propytene polymer cornponent has melt flow rate of .about 3 to about 14 9«0 mmutes 

• acioSt A^™ D-Sb C5o£iBon I in order to attai. good dispe«ion in «he POly(emwane te^P^^^^^ 
^•'Wnlland fadlltafe-exlnislon of the blBnds lnto.fllms cf:substantally.-unrtorm thickness, best-results 
a' bainflachiBvedatdJouia.StoaboutSg'IOminutes. •■ ■ •- •• ,,_«.,.„„ ta„„hthpi»tai 

The Invented yams are prepaied'from tf blend of components compnsing poly(ethylenejBrephthalale^ 
■ andZES-Vme? comjon^ es desaibed above in amounts. such 4hat Jo"H7-^t 43 ^n. 

polyS^ponem is present by weight of the poly(ethyIene h»ephthalate) com^e^^ Qr«to .• 
- • Surof th?iJopylene polymer component in-the- blends" yield tape yams .that lack s^enjh MJ? 
is axH^Lv and are prone to dusting, making sucli yams unsatisfactDry for- use in. woven carpet, badonfr 
S^BS^TlTlght percent p«).pylene polymer. component yams-have inadequate needle 

• .-rr^X.ri good proces^bn^y-and^yams of su-^.e ^^-'^^^ ' 

easily penetratad by needles during tutting operations without excessnr^ fibrillation, the «s.n blenj "^sd 
■io i«JngtDmisinventioncontainabout20toabout35percentpropyler,^^^^^ 
- polySthytene IctrapMhabds) component More phrferaWy about 25 -to about 33 wetght percent propytone 

• ^SlTreTbS.^ m'Sntain various additive? and agente of'tha type commonly included in the 
indivldua^resin components Jhereof. Examples include antioxidants, stabilizers, pigments, delusteranls ete. 
» The invented resTn blends, comprising pbly(ethyl9oe terephlhalate) and propylene P«'i^=' "l"'^"'^ " 
as described above wherein about 17 to about 43 percent propylene polymer component by «»e.gW of the 

• polyiethylene terephthaiato) component, is present, are prepared by combining the """P""!^^^^ 
Sing of the aSnponents. for examfrte In an -axBuder. typical^ prwides more ^f^^^"^^^^ 
propylene polymer component in the blend than does dry blending. Dry blending pnor to melt compound- 

VI ing may fadlitate the latter and yield a more uniform blend. 

According to the invention. sfil-BIm yams suitable for weaving, and parficolady -weir suited tor use in 
• manufacture of woven backing fabrics- for carpets, are prepared by a pcocess ^f"^^}'^^^^ 
molten. InBrnate mixtum comprising a poly(ethylene terephthalale^ component havii^ bttnnsic yfe^^^ 

• • S a7 to about iSym in oHdOorophenol accortDng to ASTM D-2857 and about 7.to about 43 pereem. 
« by weight of the poly(ethyleni terephlhalate) component, of a substantially crystajne ^''^^^^'^ 

• component having a melt flow rate of about 2 to about 18 grtO minutes acconling to ACTM D.1238 
Snition U such mixture being substantially free of waten (b) extnrding the molten m^rture Jrough a fihn 
die onto a chill roll to obtain a quenched film of substantially uniform thickness: W sOtting the quenched 
film along its length into a plurality of tapes: and (d) drawing the tapes, at a draw "^'^J^f'^^T^^ 

» Si irablTto raduce shrinkage of the yams to levels suited for tufted carpet Ue and automohve 
camat backing structures, the drawn tapes are annealed. 

The poly(ethylens terephthalate) and propylene polymer components used inr the Inyerrled pro^¥^ . 
comb J to forJn a mixture substantially free of water in onto to avoid •'V-^'V^^J 
terephttalate) componanl during pmcessing and attendant los» of molecular weight and properties^ EH«* 

« ol absorbed water on poly(ethyl8ne terephthalate) and recorflmended dnrmg P'!«*f^!|J "^i^ 
therefor are described irt detail in -Goodyear Oeartuf Polyester l^uct Manual' issued by The Goo^rav 
r«e and Rubber Company. As discussed therein, drying can be conducted in vacuum ovens double cone 
1^ vacuum dryer5.7uidlzed bed dryers, hopper dryers and dry; air circulating or dehumidifying ovems. 
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